The transcriptomic analysis has revealed abundant multi copy gene families on MSY region of the bovine Y chromosome. Previous studies indicated copy number variations (CNVs) of several genes were related to bull fertility. However, the copy number analysis of Y specific genes in Bos indicus breeds has not been investigated. Recent studies divulged that copy number of ZNF280BY gene ranged between 28 to 380 in Bos taurus bulls. We investigated the CNVs of ZNF280BY in a total of 69 bulls including four Bos indicus breeds (HF & Jersey) and two Bos taurus (Gir, Red Sindhi, Ongole, and Sahiwal) by using relative Real time PCR. The single copy gene SRY was used as a reference to calculate the multi copy gene, ZNF280BY. All breeds showed significant variation in the copy number among individual members. The copy number was found to be ranging from 124 to 591 with median copy number 301. Ongole breed had higher levels (Median copy number = 388) while Gir in lower levels (Median copy number = 263) than other breeds. This study provide the range of copy number of ZNF280BY which need to further evaluated for their association with the fertility traits in Bos indicus.
Introduction
Sex determination in mammals depends on the X and Y chromosomes which have evolved from the autosomes 166 million years ago (Veyrunes et al. 2008; Warren et al. 2008) . The suppression of the recombination between X and Y chromosome during the course of evolution has led to the formation of region on the Y chromosome specific to male (Graves, 2006; Skaletsky et al. 2003) . The bovine MSY comprise of three regions namely, X degenerate, Y transitional and Y ampliconic regions. Four major gene families map to Y ampliconic region, namely, HSFY, TSPY, ZNF280BY and ZNF280BY. Among which ZNF280BY and ZNF280AY genes are bovid specific. In addition to the SNP and indel sequence variation, copy number variations of various genes can also be genetic marker for the male reproductive evaluation. Many studies have revealed the association of CNVs to the male fertility. The transcriptome analysis of the Y chromosome in bovines has revealed multicopy protein coding gene families. These multi copy genes are expressed predominantly in testis and are involved in spermatogenesis and male fertility (Reynard et al. 2009 ). Limited number of studies have demonstrated association of CNV to the fertility in humans and (Vodicka et al. 2007; Yue et al. 2013) . The MSY region is now known to possess PRAMEY, HSFY, TSPY and ZNF280BY which are multicopy in nature.
ZNFB280BY is newly identified multi copy gene which belongs to Zinc finger protein family Yang et al. 2011) . The bovine ZNF280BY is expressed in various developmental stages of testis, having the significant role in spermatogenesis (Yang et al. 2011) . It been estimated that around 234 gene copies are present in the Hereford bull L1 Domino 99375 bull . Previous studies have discovered that the gene families ZNF280BY (Zinc finger protein 280B Y linked), which is also known as SUHW2 has originated from the segmental duplication of their paralogs on the bovine chromosome 17, amplified over 100 copies (Yang et al. 2011 ). Liu et al. (2014 has reported that copy number of ZNF280BY ranges from 22-380 with median copy number 230. It's been revealed that CNVs of ZNF280BY are negatively correlated with scrotal circumference of the bulls and positively with sire conception rate. Previous studies have indicated that copy number differences pertaining to TSPY in https://doi.org/10. 33785/IJDS.2019.v72i04.009 humans and bovines were associated with the fertility in men and bulls, respectively. But the studies of CNV of ZNF280BY Bos indicus breeds are scanty. With the aim to reveal the copy numbers of ZNF280BY gene, this study was undertaken to find the CNVs of the ZNF280BY in Bos indicus and Bos taurus breeds.
Materials and Methods

Collection of samples
Semen samples from a total of 69 bulls were collected from different semen stations. The samples includes HF (9), Jersey(10), Gir(20), Red Sndhi(10), Ongole(10), and Sahiwal (10). The genomic DNA was extracted from 0.5ml of diluted semen from frozen semen straw (0.25 mL per semen straw) by phenol chloroform extraction method. The isolated genomic DNA was checked for quality by subjecting to horizontal gel electrophoresis. Optical density and concentration of DNA was calculated by using Nanophotometer (Implen Gmbh, Munich, Germany. The samples with optical density 1.8 to 1.9 were considered for the study and the concentration was found to range from 500-1500 ng/µL.
Primer design
The genes used for the CNV analysis are ZNF280BY, a multicopy gene and SRY, reference gene which is of single copy. The previously reported oligonucleotide primer for the SRY gene by Hamilton et al (2009) was used in this study. The sequences for the ZNF280BY deposited in the NCBI with Gene ID: NM_001078120.1 for Bos taurus and Gene ID: NC_032680.1 for Bos indicus were aligned by using the MEGA 7. The Region from 395 to 528 of Bos taurus and 195 to 328 of Bos indicus which showed 100% alignment was selected to design the primer by using primer 3 plus online software. The details of the primers are mentioned in the table 1.
Calculation of PCR efficiency
The PCR efficiency was calculated by using slope of the standard curve. The bull HF290 was used as calibrator to reduce inter run cycle threshold variations among plates. The Genomic DNA of concentration 40 ng as working DNA solution was prepared and two fold dilutions was made such that the concentrations are 40ng, 20ng, 10ng, 5ng and 2.5ng. The PCR reaction were carried by using ABI light cycler® 480 with total reaction volume 10μL containing 1 μL of DNA template, 0.6 μL of forward primer, 0.6 μL of reverse primer and 5 μL of Syber green taken in technical triplicates. The slope was calculated for the curve drawn using consecutive Cp values for the two fold dilutions. The PCR efficiency for each primers was calculated by using formula 10 (-1/Slope) .
Quantitative Real time PCR reaction
Samples with DNA concentration 10ng along with calibrator in all plates were run to calibrate the cycle threshold variations among plates. The CT value for the calibrator was determined by taking the mean of CT values from all the plates in the study. The samples were taken in duplicates such that each sample was subjected to reaction for both SRY and ZNF280BY simultaneously. CT values were noted and copy number of multicopy genes were calculated by using the following equations:
Statistical analysis
The data set was log transformed to make it more Gaussian distribution so that to allow for analysis with parametric tests. The log transformed data underwent three normality tests namely, Kolmorgorov-Smirnow, D'Agostino & Pearso, and Shapiro-Wilk tests. Later the data was analyzed by using one way ANOVA. Tukey's multiple comparison test was performed to check for significant differences between the breeds. The back-tranformed mean yields geometric mean of the copy number. The statistical analysis were performed using Graph Pad PRISM 7.00 (Graph Pad Inc., San Diego, Calif., USA). The PCR thermocycling protocol was standardized to check for the amplification of ZNF280BY and SRY gene before subjecting to Real time PCR amplification. The resulting PCR product was subjected to horizontal gel electrophoresis to check for the amplicon length. The band pattern of the SRY and ZNF280BY gene are shown in the figure 1.
Results and Discussion
The PCR efficiency was calculated for the Holstein Friesian bull, HF290, considered as calibrator. The standard curve of CP values for the consecutive two fold dilutions was considered and slope was found to be -1.406 for SRY and -1.460 for ZNF280BY as shown in figure S1 and figure S2 . Further, the efficiency was calculated by using formula 10 (-1/Slope) and was found to be 2.035 for SRY and 2.030 for ZNF280BY. The efficiency for the SRY, for the same set of primers was found to be 1.862 (93.1%) (Hamilton et al. 2009 ).
Real time PCR for Copy number estimation
A total of 69 samples were subjected to Real time PCR amplification. Each sample taken in duplicates for both SRY and ZNF280BY reaction was subjected to amplification. The mean Cp values of the calibrator from all the plates was considered to calculate the copy number of the calibrator. The Cp values for both single copy and multicopy genes was noted and copy number of ZNF280BY was calculated by using equations. The median and range of copy numbers are mentioned in the figure 2.
Copy numbers of ZNF280BY 
ZNF280BY in various breeds
This study shows the variation in the copy number in 6 breeds, which includes Bos taurus (2) and Bos indicus (4) breeds. However, the copy number variation of Bos indicus breeds in this study is reported for the first time to the authors knowledge. Along with, the HF and Jersey bulls, which are presently used in breeding programs in India were also included. The copy numbers, median, range and error are depicted in graphical form in figure 1 . The Median copy number for all 6 breeds are mentioned in the table 3. The range of ZNF280BY gene was found to be varying from 152 to 591 copies in Bos indicus. While in Bos taurus the range was found to be 173 to 385 copies. The least copies was found in the Gir breed while the highest number of copies were observed to be in Ongole (591). However, among 6 breeds in the study, Ongole had the highest range of copies varying from 152 to 591. While it was least in Red Sindhi (370-514). Yue et al, (2014) reported that the ZNF280BYwas ranging from 28 to 380 copies.
In the same study, the range in Gir was 244-341 which is higher than Bos taurus breeds. The minimum number of copies (244) in Gir breed was found to higher than number observed in this study (124) . The range in HF(174-349) and Jersey(173-385) was found to be in accordance with the previously reported range (Yue et al. 2014) .Where as in buffaloes the range was reported to be 73 to 974 which much higher than cattle reported in this study.
The copy number of a gene can also be expressed in terms of median copy numbers (MCN). The MCN for all six breeds was found to be 301. The MCN was observed to be highest in Red Sindhi (411) and least in Gir (263). Yue et al. (2014) has reported MCN of ZNF280BY to be 236 which much lesser than present study MCN (301) . The MCN in HF (268) and Jersey (299) is higher than the previously reported values, that is, 226 and 259 in HF and Jersey, respectively. (Yue et al. 2014) . The MCN in Gir was observed to be 263 which is little less than that of the previous reports 280. (Yue et al. 2014) . The MCN in buffaloes was 269 less than the reported MCN in cattle (Zhang et al. 2016) .
ANOVA
Analysis of variance was performed to the log transformed data to find the differences between the breeds. It was observed that the P value was found to be <0.0001 with F and R value 6.412 and 0.3445 respectively, which indicate significant differences among means of different breeds. 
Conclusions
ZNF280BY is present in multicopies on the Y chromosome. The copy numbers of the gene are highly variable amongst individual bulls in the study. Most cattle Bos indicus breeds have similar copy numbers except with the Ongole showing a larger range in comparison with other breeds under study. The Red Sindhi being was found to be having the highest median copy number of ZNF280BY gene compared to other breeds in this study. This study provides information pertaining to CNV of Bos indicus breeds for the first time. Further studies may reveal the association of the CNV of ZNF280BY gene to the fertility traits. 
